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Abstract
Background: The metabolic syndrome has a high prevalence in many countries and has been associated with 
socioeconomic status (SES). This study aimed to estimate the prevalence of the metabolic syndrome and its 
components among Jamaican young adults and evaluate its association with parental SES.
Methods: A subset of the participants from the 1986 Jamaica Birth Cohort was evaluated at ages 18-20 years between 
2005 and 2007. Trained research nurses obtained blood pressure and anthropometric measurements and collected a 
venous blood sample for measurement of lipids and glucose. Prevalence of the metabolic syndrome and its 
components were estimated using the 2009 Consensus Criteria from the International Diabetes Federation, National 
Heart Lung and Blood Institute, American Heart Association, World Heart Federation, International Atherosclerosis 
Society, and International Association for the Study of Obesity. SES was assessed by questionnaire using occupation of 
household head, highest education of parent/guardian, and housing tenure of parent/guardian. Analysis yielded 
means and proportions for metabolic syndrome variables and covariates. Associations with levels of SES variables were 
obtained using analysis of variance. Multivariable analysis was conducted using logistic regression models.
Results: Data from 839 participants (378 males; 461 females) were analyzed. Prevalence of the metabolic syndrome 
was 1.2% (95% confidence interval [95%CI] 0.5%-1.9%). Prevalence was higher in females (1.7% vs. 0.5%). Prevalence of 
the components [male: female] were: central obesity, 16.0% [5.3:24.7]; elevated blood pressure, 6.7% [10.8:3.3]; elevated 
glucose, 1.2% [2.1:0.4]; low HDL, 46.8% [28.8:61.6]; high triglycerides, 0.6% [0.5:0.6]. There were no significant differences 
in the prevalence of the metabolic syndrome for any of the SES measures used possibly due to lack of statistical power. 
Prevalence of central obesity was inversely associated with occupation (highly skilled 12.4%, skilled 13.5%, semi-skilled/
unskilled 21.8%, p = 0.013) and education (tertiary 12.5%, secondary 14.1%, primary/all-age 28.4%, p = 0.002). In sex-
specific multivariate logistic regression adjusted for hip circumference, central obesity remained associated with 
occupation and education for women only.
Conclusion: Prevalence of the metabolic syndrome is low, but central obesity and low HDL are present in 16% and 
47% of Jamaican youth, respectively. Central obesity is inversely associated with occupation and education in females.
Background
The metabolic syndrome has emerged as an important
clinical entity over the last two decades following
Raeven's description of a clustering of risk factors for cor-
onary artery disease in 1988 [1]. The specific components
of the metabolic syndrome include: central obesity, glu-
cose intolerance, elevated triglycerides, low levels of high
density lipoprotein cholesterol (HDL), and hypertension
[2]. The components occur together more frequently
than expected by chance, and when grouped together
* Correspondence: rainfordw@cwjamaica.com
1 Epidemiology Research Unit, Tropical Medicine Research Institute, The 
University of the West Indies, Mona, Kingston, Jamaica
Full list of author information is available at the end of the articleFerguson et al. BMC Public Health 2010, 10:307
http://www.biomedcentral.com/1471-2458/10/307
Page 2 of 10
they result in an increased risk for cardiovascular disease
and diabetes mellitus [2,3].
Several organizations have published diagnostic criteria
for the metabolic syndrome [4-9]. In 2005 the American
Heart Association and the National Heart Lung and
Blood Institute (AHA/NHLBI) and the International Dia-
betes Federation (IDF) published criteria [5,6] for the
diagnosis of the metabolic syndrome which were
designed to have practical application in epidemiological
studies. The AHA/NHLBI criteria were essentially a revi-
sion of the 2001 National Cholesterol Education Pro-
gramme (NCEP) Adult Treatment Panel III (ATP-III)
criteria [4]. Both the IDF and the revised ATP-III used
the five components mentioned above but differed in that
the IDF criteria regarded central obesity as a required
component with the diagnosis being made if any two of
the other components were present, while the revised
ATP-III criteria could be based on any three of the five
components. The IDF also recommended ethnic specific
cut-points for central obesity while the revised ATP-III
c r i t e r i a  u s e d  j u s t  o n e  s e t  o f  c u t - p o i n t s .  M o r e  r e c e n t l y
both groups met with other representatives from the
World Heart Federation, International Atherosclerosis
Society, and International Association for the Study of
Obesity and published a revised set of criteria [10] in
order to harmonize the definition of the metabolic syn-
drome. These "consensus criteria" again included the
same five components, but did not designate any compo-
nent as required and recommended the use of ethnic or
country specific cut-points for central obesity.
Worldwide, prevalence estimates for the metabolic syn-
drome in men range from eight percent in India to 24
percent in the United States and for women from seven
percent in France to 46 percent in India [11]. Prevalence
estimates varied with sex, age and ethnicity [12,13]. There
are limited published data on the prevalence of the meta-
bolic syndrome among adolescents and young adults.
Prevalence estimates among youth range from one per-
cent among young men with mean age of 15 years in
Japan, 6.4 percent among adolescents 12-19 years old in
the United States, 6.5 percent among adolescents 10-18
years old in Mexico and 10 percent among adolescents
10-19 years old in Iran [14-17] while among US black
youth 12-19 years old it is estimated at 4.0% [18].
Although the absolute CVD risk associated with the met-
abolic syndrome in youth is low it has been shown that
clusters of risk factors track into adulthood even more
than single risk factors [19,20], suggesting that early iden-
tification may be beneficial in the amelioration of the dis-
eases associated with this syndrome.
There are no published data on the prevalence of the
metabolic syndrome among youth in Jamaica or other
countries of the English-speaking Caribbean. In one
study from Trinidad and Tobago 32% of first year medical
students 18-23 years old had at least one metabolic syn-
drome component but the overall metabolic syndrome
prevalence was not reported [21].
The role of socioeconomic status in cardiovascular dis-
ease epidemiology has been well established [22]. In
developed countries most studies report an inverse rela-
tionship between socioeconomic status and cardiovascu-
lar disease; however the relationship is less clear in low
and middle income countries, with some studies showing
a positive relationship and others a non-linear association
[23,24]. A number of studies have reported associations
between the prevalence of the metabolic syndrome and
socioeconomic status [25-27]. There appears to be an
inverse relationship between socioeconomic status and
prevalence of the metabolic syndrome with a stronger
association for women compared to men [25,26,28-30].
To date, data on the prevalence of the metabolic syn-
drome in developing countries is quite limited despite its
association with cardiovascular diseases and the current
epidemic of the latter in such countries [31]. This paper
will report on the prevalence of the metabolic syndrome,
and evaluate its association with markers of socioeco-
nomic status in a sample of young adults 18-20 years old,
in Jamaica, a middle income, developing country with a
predominantly black population.
Methods
Participants and recruitment
The authors conducted a cross-sectional study using a
sub-set of participants from the 1986 Birth Cohort of the
Jamaica Perinatal Mortality Survey [32]. Participants
were interviewed and examined between March 2005 and
February 2007 and were 18-20 years old at the time of
enrolment.
The original participants comprised 10,310 consecutive
births in all fourteen parishes in Jamaica during Septem-
ber and October 1986. A sub-sample of participants from
three parishes (Kingston, St. Andrew and St. Catherine)
was re-evaluated at age 11-12 years [33] and again at age
15-16 years. Follow up studies were limited to these three
parishes due to funding limitations. These three parishes
account for approximately 43% of the island's population.
For the current study the authors obtained contact infor-
mation for persons seen in the last follow-up (1565 per-
sons) and another 69 persons from the cohort who were
identified using information from schools and colleges in
the three parishes. Successful contact was made with
1212 participants of whom 902 were enrolled in the
study.
Participants were recruited primarily through tele-
phone contact using the last known telephone number or
through visits to the last known home address. Eligibility
was confirmed by date of birth and address. Those who
agreed to participate were given appointments and subse-Ferguson et al. BMC Public Health 2010, 10:307
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quently transported to the research institution after a 10
hour overnight fast. The study protocol was approved by
the University Hospital of the West/University of the
West Indies/Faculty of Medical Sciences Ethical Commit-
tee. The Ethics Committee of the London School of
Hygiene and Tropical Medicine also approved this study.
All participants provided written informed consent.
Measurements
Trained research nurses obtained measurements of blood
pressure and anthropometry (weight, height, waist and
hip circumference). Blood pressure was measured using a
mercury sphygmomanometer following standardized
procedures developed for the International Collaborative
Study of Hypertension in Blacks [34]. Waist and hip cir-
cumferences were measured using a non-stretchable
nylon tape. Height was measured using a portable stadi-
ometer and weight was measured using a portable digital
scale which was calibrated daily using standard weights.
Questionnaires were administered by trained research
nurses during face to face interviews. Data on personal
and family medical history, socioeconomic status, physi-
cal activity and habits were collected. A fasting blood
sample was obtained by venepuncture to measure fasting
glucose, triglycerides and high density lipoprotein choles-
terol. Glucose was measured using the glucose oxidase
method (Alcyon Analyzer), while HDL-cholesterol and
triglycerides were measured directly using enzymatic
techniques (Abbot Spectrum Analyzer).
Physical activity levels were derived based on time
spent playing sports or engaged in exercise (such a brisk
walking) during leisure time. Participants reporting no
leisure time physical activity were classified as having low
physical activity level, participants reporting engagement
in physical activity of 3.5 hours or less were classified as
moderate of physical activity level and those reporting
greater than 3.5 hours of physical activity as high physical
activity level.
Measurement of socioeconomic status
Socioeconomic status was assessed using the following
measures obtained from the questionnaire: occupation of
household head, highest educational level attained by
either parent or guardian, and housing tenure of parents/
guardian.
Information on education was collected as the highest
level of parental education attained using the following
categories: never attended school, basic school only, pri-
mary/all-age, secondary/high/technical and tertiary-col-
lege/university. None of the respondents reported 'no
e d u c a t i o n '  o r  ' b a s i c  s c h o o l  e d u c a t i o n '  a s  t h e  h i g h e s t
parental education level; categories were therefore pre-
sented as: primary/all-age; secondary and tertiary. Per-
sons who responded "don't know" to the questions on
education of parents/guardian were treated as a fourth
category.
Information on occupation was collected as the house-
hold head's usual occupation and coded according to the
Jamaica Standard Occupational Classification
1991(JSOC-91) [35]. JSOC-91 places occupations in ten
major groups in accordance to the International Standard
Classification of Occupations 1988 [36]. For this analysis
participants were placed into three groups: highly skilled
(JSOC-91 groups 1-3), skilled (JSOC-91 groups 4-7), and
semi-skilled/unskilled (JSOC-91 groups 8-9). The JSOC-
91 places persons in the armed forces in group 10; how-
ever, for this analysis they were included in category five
along with police officers and other service workers. Per-
sons classified as housewives, students, those retired with
no information on last occupation or persons whose
stated occupation could not be classified were placed in a
fourth group called "Other".
Data on housing tenure of the participants' home was
collected in the following categories: owned by parent/
guardian, owned by other family member, rented or
'other'. Cases reported as 'other' were generally owned by
relatives who were not part of the household or by friends
of the family.
Metabolic syndrome designation
Metabolic syndrome and abnormal values for the individ-
ual components were defined using the 2009 Consensus
Criteria proposed by the IDF, AHA and others [10]. Par-
ticipants were classified as having the metabolic syn-
drome if they had any three of the following five
components: elevated waist circumference (men ≥ 94 cm,
women ≥ 80 cm); elevated triglycerides (> 1.7 mmol/L);
reduced high density lipoprotein (HDL) cholesterol (men
< 1.0 mmol/L, women < 1.3 mmol/L); elevated blood
pressure (systolic ≥ 130 mmHg, diastolic ≥ 85 mmHg) or
elevated fasting glucose (≥ 5.6 mmol/L). Hypertension
was defined as having a systolic blood pressure ≥ 140
mmHg or diastolic blood pressure ≥ 90 mmg or being on
medication for hypertension. Diabetes was defined as
having a fasting glucose ≥ 7.0 mmol/L. None of the par-
ticipants were currently on medication for hypertension,
elevated triglycerides or reduced HDL while only one
participant was on medication for diabetes mellitus. The
participant who was on medication for diabetes also had
a high fasting glucose. The designation of metabolic syn-
drome or elevated level of the individual component was
therefore based on measured values as no additional per-
sons were identified by being on treatment for any of the
conditions.
Statistical methods
Data from questionnaires and laboratory reports were
entered into an electronic database using EpiData 3.1.Ferguson et al. BMC Public Health 2010, 10:307
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Range and consistency checks were used to minimize
data entry errors. Data analysis was done using STATA
9.2 [37]. Mean values and prevalence estimates for the
various metabolic syndrome components were obtained
within and across sex and socioeconomic status groups.
Differences in proportions for categorical variables were
compared using χ2 tests or Fisher's exact test as appropri-
ate. Tests for trend in the proportions were done across
the SES groups excluding the 'don't know' and 'other'
groups as it is uncertain where to place these groups in
the ordinal range. One-way analysis of variance
(ANOVA) was used to compare means of continuous
variables across multiple subgroups. If there was unequal
variance between subgroups for the ANOVA tests, the
Kruskal-Wallis test was used to compare the groups.
Multivariate analyses were carried out using logistic
regression. Adjusted odds ratios for the presence of the
metabolic syndrome and each of its individual compo-
nents were obtained separately for each of the three
socioeconomic status indicators. Initial models included
sex, age, physical activity levels. BMI was also included in
models which did not include central obesity. The likeli-
hood ratio test was used to evaluate whether each vari-
able included in the model resulted in a significant
improvement of the model. Interaction terms for sex
were added to the models, and if found to be significant
sex specific odds ratios were presented. Adjustments
were also made for hip circumference in models with
central obesity in light of studies which suggest that waist
and hip circumference have separate effects on CVD risk
[38,39].
Results
The basic characteristics of the participants in the study
are shown in T able 1. Analysis was based on data from
839 participants (378 males and 461 females) with com-
plete information on the variables of interest. Sixty-three
participants with missing data were excluded. Mean ages
were similar in males and females. Males were taller and
heavier than females. Females had higher mean body
mass index but this did not achieve statistical signifi-
cance. Similarly, the higher mean waist circumference in
males was not statistically significant but systolic and dia-
stolic blood pressures and fasting glucose were higher in
males. Females had higher mean high density lipoprotein
cholesterol (HDL) and males higher fasting triglycerides.
There were no differences in the mean values for the vari-
ables described above for participants excluded from the
analysis compared to those included.
We also compared available information for the 732
participants who were in the targeted sample but were
not enrolled to the 902 who were enrolled. Of the 732
persons not enrolled 68 refused to participate, 143 had
migrated out of Jamaica, 7 had died, 2 were incarcerated
and 512 who failed to keep their appointment, did not
commit to an appointment or could not be contacted. A
higher proportion of targeted males were not enrolled
(48% male vs. 42% female, p = 0.012). There were no dif-
ferences in the parish of residence or rural vs. urban
addresses for those enrolled compared to those not
enrolled.
Prevalence of the metabolic syndrome and its components
The prevalence of the full metabolic syndrome, two or
more components, one or more components and the
individual metabolic syndrome components are shown in
Table 2. The overall prevalence of the metabolic syn-
drome was 1.2% (95% confidence interval [95%CI] 0.5%-
1.9%). This prevalence was the same when the 2005 IDF
criteria were used, while the prevalence using the 2005
revised ATP-III criteria was 1.0% (95%CI 0.3%-1.6%). A
little over half (54%) of participants had at least one com-
ponent and 15.5% had two or more components. There
were no statistically significant sex differences in the
prevalence of the metabolic syndrome; however females
were more likely than males to have at least one or two
criteria. Of the individual metabolic syndrome compo-
nents, low HDL had by far the highest prevalence, 46.8%.
Central obesity had the second highest prevalence 16.0%.
Almost 7% of participants had elevated blood pressure.
High triglycerides and impaired fasting glucose had very
low prevalence, 0.6% and 1.2%, respectively. Impaired
fasting glucose and elevated BP were more common in
males while females had higher prevalence of central obe-
sity and low HDL.
Association between metabolic syndrome components 
and socioeconomic status
Table 3 shows the prevalence of the metabolic syndrome
components by levels of the socioeconomic status mark-
ers. There was a significant association between central
obesity and household head's occupation and parental
education. Central obesity had a higher prevalence
among participants who lived in households headed by
semi-skilled/unskilled persons (21.8%) compared with
those headed by highly skilled persons (12.4%). There was
a significant trend for higher prevalence of central obesity
among those in the lower occupation groups (p = 0.009).
Central obesity also had a higher prevalence among par-
ticipants whose parents/guardian had primary/all-age
education (28.4%) compared to those with tertiary educa-
tion (12.5%). There was a significant trend (p = 0.002) for
higher prevalence of central obesity among the lower
education groups. Elevated glucose was associated with
household tenure (p = 0.017), but there was no trend.
None of the other metabolic syndrome components
showed any significant associations with household ten-
ure.Ferguson et al. BMC Public Health 2010, 10:307
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Multivariate analyses
Logistic regression models were used to assess the rela-
tionship between the prevalence of the metabolic syn-
drome and its individual components and measures of
socioeconomic status. There were no significant associa-
tions with the overall prevalence of the metabolic syn-
drome and the socioeconomic status measures used. Of
the individual components central obesity was associated
with occupation of the household head and parental edu-
cation, while low HDL was associated with occupation of
the household head only. There were no significant asso-
ciations in logistic regression models for elevated blood
pressure, elevated glucose or triglycerides using the meta-
bolic syndrome criteria.
After adjusting for age, sex and BMI (overweight vs.
normal) the odds ratio for low HDL comparing semi-
skilled/unskilled to the highly skilled group was 1.55
(95%CI 1.01-2.38, p = 0.046). Associations comparing the
skilled and 'other' occupational categories to the highly
skilled category were not significant (data not shown).
Table 4 shows the odds ratios, derived from logistic
regression models, for the association between central
obesity and levels of education and occupation among
male and female study participants. The final model used
sex specific estimates because sex was a statistically sig-
nificant effect modifier of the association between central
obesity and occupational or educational status. Adjust-
ments were made for hip circumference but age was
excluded from the final models as age did not improve
the model based on the likelihood ratio tests. Increased
odds of central obesity were found in participants with
lower levels of occupation and education among women
Table 1: Basic characteristics of participants in study by sex
Variables Male Female Total
(n = 378) (n = 461) N = 839
Mean (SD)
Age (years) 18.81 (0.58) 18.76 (0.62) 18.78 (0.60)
Weight (kg)** 71.02 (14.46) 62.59 (15.59) 66.4 (15.65)
Height (cm)** 176.65 (6.57) 163.61 (6.13) 169.48 (9.06)
Body Mass Index 22.73 (4.37) 23.35 (5.60) 23.08 (5.09)
Waist Circumference (cm) 75.17 (11.11) 73.99 (12.10) 74.52 (11.67)
Hip Circumference (cm)* 94.36 (9.02) 96.54 (11.13) 95.56 (10.29)
Systolic BP (mmHg)** 113.93 (10.53) 107.43 (8.92) 110.36 (10.20)
Diastolic BP (mmHg)** 69.40 (10.38) 66.90 (9.26) 68.03 (9.85)
Fasting Glucose (mmol/l)** 4.72 (0.56) 4.44 (0.37) 4.57 (0.49)
HDL (mmol/l)** 1.14 (0.24) 1.25 (0.30) 1.20 (0.28)
Triglycerides (mmol/l)* 0.61 (0.27) 0.56 (0.26) 0.58 (0.26)
Proportion
% (SE)
Physical Activity Level
Low (No activity)** 18.0 (2.0) 47.1 (2.3) 34.0 (1.6)
Moderate (≤ 3.5 hours) 45.2 (2.6) 39.7 (2.3) 42.3 (1.7)
High (>3.5 hours)** 36.8 (2.5) 13.2 (1.6) 23.8 (1.5)
Hypertension 2.1 (0.7) 0.9 (0.4) 1.4 (0.4)
SD = Standard deviation; BP = Blood Pressure; HDL = High density lipoprotein cholesterol
*p < 0.05, **p < 0.001
Only one participant had diabetes mellitus and was on medication for diabetes. None of the participants were currently on medication for 
hypertensionFerguson et al. BMC Public Health 2010, 10:307
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but not among men. In contrast, lower education and
occupation were associated with reduced odds for central
obesity among men, but was not statistically significant.
Discussion
The prevalence of metabolic syndrome among Jamaican
youth was estimated at only 1.2% using the 2009 consen-
sus criteria; however a large proportion of participants
(54%) exhibited at least one metabolic syndrome compo-
nent. Of the individual components, low high density
lipoprotein cholesterol (HDL) was the most common
(46.8%) while impaired fasting glucose and elevated trig-
lycerides were rare (1.2% and 0.6%, respectively). There
were significant sex differences in the prevalence of all
the metabolic syndrome components except elevated
triglycerides, but there was no sex difference in the over-
all prevalence of the metabolic syndrome, probably
related to the small number of cases in the sample.
Socioeconomic status was not associated with the over-
all prevalence of the metabolic syndrome but central obe-
sity was more common among persons in the lower
categories of occupation and education among women.
Participants in the semi-skilled/unskilled occupation
group were more likely to have low HDL.
Comparison of findings with the current literature
The prevalence of the metabolic syndrome found in this
study is lower than that reported in most studies in the
published literature. Among adolescents aged 12-19 years
in the United States, Duncan and colleagues reported a
prevalence of 4.2% using NHANES III (1988-1992) data
and 6.4% using NHANES 1999-2000 data [14]. Other
reports of population based metabolic syndrome preva-
lence estimates among adolescents or young adults have
ranged from 1.4% in Japanese young men (mean age 15
years) [17] to 10.1% among urban adolescents (10-19
years old) in Iran [15]. Of note however, the prevalence of
the metabolic syndrome among non-Hispanic blacks in
Duncan's study was estimated at 2.0% using NHANES III
(1988-1992) data and 5.1% using NHANES 1999-2000
data. This suggests that the prevalence of the metabolic
syndrome may be lower in youth of African descent com-
pared to Caucasians or Hispanics. This was further sup-
ported by Johnson et al who reported a prevalence of
4.0% among US black youth 12-19 years old observed
between 2000 and 2006, compared to 8.9% among whites
and 11.2% among Hispanics [18]. The lower prevalence in
Caribbean black youth compared to US black youth may
reflect the difference in stage of development via differ-
ences in diet, exercise and other lifestyle factors. No study
reporting on the prevalence of the metabolic syndrome
among adolescents or young adults in Africa was found in
our literature search, however one study [40] reporting
on the prevalence of the metabolic syndrome among
adults in Cameroon reported very low prevalence of the
metabolic syndrome in both rural and urban populations.
Using the IDF criteria prevalence of the metabolic syn-
drome was 1.5% and 1.2% among urban women and men
respectively; while among the rural population preva-
lence among women was 0.3% and it was absent in men.
Table 2: Prevalence of the metabolic syndrome and components among all study participants and by sex
Syndrome & components Male (n = 378) Female (n = 461) Total (N = 839)
% (95%CI) % (95%CI) % (95%CI)
Occurrence of the Metabolic Syndrome and combinations of its components
Metabolic Syndrome (≥ 3 components) 0.5 (0.2-1.3) 1.7 (0.5-2.9) 1.2 (0.5-1.9)
≥ 2 Metabolic Syndrome Components*** 8.5 (5.7-11.3) 21.3 (17.5-25.0) 15.5 (13.0-17.9)
≥ 1 Metabolic Syndrome Components*** 38.6 (33.7-43.5) 67.5 (63.2-71.7) 54.4 (51.1-57.8)
Individual Components
WC*** 5.3 (3.0-7.5) 24.7 (20.8-28.6) 16.0 (13.5-18.5)
High BP*** 10.8 (7.7-14.0) 3.3 (1.6-4.9) 6.7 (5.0-8.4)
IFG*** 2.1 (0.6-3.6) 0.4 (0-1.0) 1.2 (0.4-1.9)
Low HDL*** 28.8 (24.3-33.4 61.6 (57.2-66.0) 46.8 (43.5-50.2)
High Triglycerides 0.5 (0-1.2) 0.6 (0-1.3) 0.6 (0.1-1.1)
WC = elevated waist circumference/central obesity; BP = Blood Pressure; IFG = Impaired Fasting Glucose; HDL = High density lipoprotein 
cholesterol
* p < 0.05 ** p < 0.01 ***p < 0.001 for male: female difference in proportionFerguson et al. BMC Public Health 2010, 10:307
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With regards to the prevalence of the individual com-
ponents of the metabolic syndrome the high prevalence
of low HDL and central obesity is consistent with findings
from another study among Jamaican adults, which
reported prevalence of 45.5% for low HDL and 45.8% for
central obesity, respectively [41]. Similarly, hypertriglyc-
eridemia had the lowest prevalence in this study. Among
black adolescents in the USA low HDL and central obe-
sity were also the most common metabolic syndrome
abnormality while impaired fasting glucose was the least
common [14].
In this report there were no significant associations
between the measures of socioeconomic status studied
and the prevalence of the metabolic syndrome. This may
have been due to the very small number of participants
with the metabolic syndrome resulting in the study being
under powered to detect differences. Only a few studies
looking at the prevalence of metabolic syndrome in youth
evaluated the impact of socioeconomic status, and find-
ings so far are inconsistent [29,42-44]. For example,
Loucks and colleagues [29] found that while the meta-
bolic syndrome was associated with socioeconomic posi-
tion in females aged 25-65 years, the associations were
weak among adolescents, males, and older participants.
Ozaki and colleagues [44] however found that although
there was no association between father's occupation and
metabolic syndrome prevalence, participants who
attended lower grade schools were significantly more
likely to meet the metabolic syndrome criteria.
Despite the lack of association between socioeconomic
status and metabolic syndrome overall, associations were
found with the prevalence of central obesity and low
HDL. Of note, there was significant interaction with sex
in the association between central obesity and socioeco-
nomic status, where the statistically significant inverse
relationship seen in females only with a non-significant
positive relationship among males. Associations between
central obesity and markers of socioeconomic status have
Table 3: Prevalence of the metabolic syndrome components by levels of socioeconomic status markers
Occupation of Household Head
Highly Skilled Skilled Semi/Unskilled Other P value (association) P value* (trend)
WC 12.43 13.55 21.84 22.81 0.013 0.009
High BP 7.03 6.39 7.28 5.26 0.942 0.908
IFG 1.08 1.28 0.49 3.51 0.319 0.541
Low HDL 43.78 45.27 53.40 43.86 0.184 0.052
High TG 1.62 0.51 0.00 0.00 0.179 0.047
Parental Education
Tertiary Secondary Primary/All Age Don't Know P value (association) P value (trend)*
WC 12.50 14.08 28.43 18.18 0.002 0.002
High BP 6.25 6.68 6.86 7.27 0.988 0.818
IFG 0.96 1.19 0.98 1.82 0.919 0.927
Low HDL 48.56 47.26 48.04 40.91 0.596 0.870
High TG 1.44 0.24 0.98 0.00 0.228 0.369
Housing Tenure
Owned by Parent Family Owned Rented Other P value (association) P value (trend)*
WC 15.78 14.79 15.92 21.05 0.733 0.992
High BP 6.31 8.28 6.97 3.51 0.629 0.667
IFG 0.73 2.96 0.00 3.51 0.017 0.723
Low HDL 45.87 45.56 50.25 45.61 0.744 0.349
High TG 0.49 1.18 0.50 0.00 0.695 0.852
*Test for Trend excludes other/don't know categories; WC = elevated waist circumference; BP = Blood pressure; IFG = Impaired Fasting Glucose; 
HDL = High density lipoprotein cholesterol; TG = triglyceridesFerguson et al. BMC Public Health 2010, 10:307
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also been reported in other studies. Goodman and col-
leagues reported that low parent education was associ-
ated with higher waist circumference among adolescents
from the mid-western United States [45]. Among Camer-
oon women however, no significant association was
found with occupation level, while men had higher preva-
lence of abdominal obesity with higher occupation [46].
Data from Korea also show significant sex differences in
the relationship between abdominal obesity and socio-
economic status [47]; women showed significantly
decreased odds for abdominal obesity with higher educa-
tion while men showed a non-significant increased odds
for abdominal obesity with higher education, a pattern
similar to our study. These studies highlight the different
patterns in the association between markers of socioeco-
nomic status and abdominal obesity and underscore the
need for further research in this area. The findings in this
study may also reflect the contrasting associations
between measures of SES and CVD risk factors in devel-
oped and lesser developed countries. In the more devel-
oped societies CVD risk factor burden is inversely related
to SES while a positive association may be seen in less
developed countries [22,23]. The direction of the associa-
tion appears to be related to stage of the epidemiological
transition being experienced in the specific countries
[23].
Strengths and limitations of study
This study was done using a population based sample of
youth from urban Jamaica and should therefore be repre-
sentative of the urban population of similarly aged Jamai-
cans. The response rate however was less than desired as
only 75% of contacted participants and 55% of targeted
participants were enrolled into the study. This introduces
the possibility of selection bias and therefore limits the
generalizabilty of the findings. This study however repre-
sents the best estimates of prevalence of metabolic syn-
drome among youth from the region and among blacks in
the developing world as there are no other published
studies on the subject.
Measurements made during the study followed stan-
dardized procedures thus limiting the likelihood of mea-
surement error and misclassification. However since
determination of socioeconomic status was based on
questionnaire data enquiring about parental socioeco-
nomic status from youth without validation by parents,
some participants may have had inaccurate information
on these questions, and thus could result in misclassifica-
tion. In addition, occupational categories required coding
of the stated occupation into categories after data collec-
tion which could also introduce some misclassification.
We have no reason to believe that any misclassification
would introduce bias (differential misclassification) and
our estimates of differences are likely to be more conser-
vative than extreme and are likely to be valid.
Participants with missing values were excluded from
the analysis to ensure that all analyses were done on the
same data. The proportion with missing values were rela-
tively small (7%) and there were no differences in baseline
characteristics for those excluded compared to those
included in the analysis. It is therefore unlikely that any
bias resulted from the exclusion of persons with missing
data.
Implications
This study is the first to report on the prevalence of the
metabolic syndrome among youth in the Caribbean and
Table 4: Odds ratios for association between central obesity among 
male and female participants by level of parental occupation and 
education
SES Category Odds Ratio 95%CI P Value
Occupation
Male
Highly Skilled Reference group
Skilled 0.44 0.08-2.28 0.328
Semi/Unskilled 0.64 0.10-4.00 0.630
Other 3.39 0.35-32.71 0.290
Female
Highly Skilled Reference group
Skilled 2.55 0.99-6.57 0.054
Semi/Unskilled 3.37 1.22-9.29 0.019
Other 4.67 1.17-18.55 0.029
Education
Male
Tertiary Reference group
Secondary 0.50 0.11-2.23 0.363
Primary/All Age 0.01 0-7.32 0.157
Don't Know 1.44 0.21-9.82 0.704
Female
Tertiary Reference group
Secondary 1.72 0.74-4.01 0.205
Primary/All Age 6.14 2.05-18.40 0.001
Don't Know 4.61 1.47-14.39 0.009
Estimates derived from sex-specific logistic regression models as 
there was evidence of interaction by sex in the relationship between 
central obesity with occupation and education.
Adjustment was made for hip circumference.
Age was excluded from the model after model assessment 
(likelihood ratio test) showed that it did not improve model.Ferguson et al. BMC Public Health 2010, 10:307
http://www.biomedcentral.com/1471-2458/10/307
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reports a relatively low prevalence of metabolic syndrome
among predominantly black Jamaican youth. It raises the
issue of both racial/ethnic differences and stage of eco-
nomic development (westernization) in metabolic syn-
drome prevalence when estimates are compared to
reports from the United States (whites and blacks) and
Cameroon.
Conclusions
The metabolic syndrome is relatively uncommon among
Jamaican youth when compared to prevalence reported
from other western populations and in view of other
reports suggest differences related to both westernization
as well as race/ethnicity in the prevalence of the syn-
drome. Prevalence of central obesity and low HDL were
relatively high. Central obesity was associated with socio-
economic status in females only. There were no associa-
tions between the overall prevalence of the metabolic
syndrome and socioeconomic status in this study.
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